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interfacing circuitry to interface the display with the com-
21]  Appl. No.: 726,598 puter CPU via the parallel port of the laptop. The adapter has
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924, 919 relationship. The enclosure also has two support arms mov-
ably mounted to the first and second sleeves, respectively, to
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DISPLAY ADAPTER FOR OVERHEAD
PROJECTOR PRESENTATION

TECHNICAL FIELD

This 1nvention relates to display adapters for displays,
such as detachable LCD screens from portable computers, to
adapt the displays for use with overhead projectors.

BACKGROUND OF THE INVENTION

Many people are familiar with overhead projectors which
focus and reflect a light source onto a large, white, fabric
screen or wall. The overhead projectors are used frequently
for presentations to large groups. Traditionally, a presenter
has relied on pre-made slides which consist of words or
drawings formed on a clear plastic film. During the
presentation, each slide 1s hand laid on the projector and the
slide content 1s projected onto the large projection screen.
Film slides are not very convenient to work with because
they require manual handling during presentation. The pre-
senter 1s thus forced to stay near the projector during the
lecture and hand change each slide. Additionally, to edit a
slide’s content, a new film slide must be produced and then
organized within the ordered shides to replace the old slide.

In recent years, presenters have begun using computer-
1zed projector display panels 1n place of film slides. The
projector display panels have a flat LCD (liquid crystal
display) panel which is transparent and open on both sides
to pass light from the projector. The panel 1s framed within
an enclosure which houses electronics for interfacing the
panel to a computer, such as a laptop.

Like the traditional film slides, the computerized projector
display panel rests atop the projector. Electronically stored
slides are depicted on the LCD panel during the presenta-
tion. Light 1s directed through the transparent LCD panel,
projecting the slide content onto the projection screen. With
this technology, a presenter can create a more dynamic
presentation using video, graphic anmimation, enhanced
colors, programmable slide timing, and sound synchroniza-
tion. The presenter can also control the presentation from a
remote location using a remote control device, freeing the
presenter to walk away from the projector. With electronic
slides, the user can also edit the slide content and presen-
tation order directly on the computer, without having to
prepare new physical slides. Conventional projector display
panels have a few drawbacks. One drawback is that the
dimensions of some display panels do not correspond to the
dimensions of the projector light surface. The computerized
display 1s often smaller, leaving uncovered one or more
areas of the projector light surface which result 1n unwanted
bright regions on the projection screen.

To address this problem, U.S. Pat. No. 5,227,820 to
Miyashita et al. describes a shading device for an projector
display panel. The shading device has two opaque plates that
slide outward beyond the periphery of the LCD panel to
cover the areas of the projector light surface that are left
uncovered by the panel. Similarly, U.S. Pat. No. 5,337,103
to Gulick describes an overhead projection display panel
having members that fold or slide out to cover unmasked
arcas of the projector light surface.

Another drawback with computerized projector display
panels, however, 1s that they are expensive. Each requires its
own LCD panel. Additionally, projector display panels are
bulky and often heavy, making them not very conducive for
portability.

Another drawback 1s that projector display panels require
the presenter to carry, in addition to the portable computer,
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the following separate items: (1) projector screen, (2) remote
control device, (3) dongle with IR (infrared) receiver con-
nected to the portable computer, and (4) cable from portable
computer to the display panel. If one of these items 1is
forgotten or lost, the presenter may be unable to make a
computerized presentation, or at least will not be able take
advantage of the remote control capabilities.

To address some of these problems, U.S. Pat. No. 5,041,
965 to Chen describes a laptop computer with a detachable
display for use with an overhead projector. The display has
a detachable cover that 1s attached when the display 1s used
as a monitor and detached when the display 1s used as a
projector panel. By using the laptop display, a separate
projector display panel 1s not needed, thereby eliminating its
cost. Moreover, the presenter only needs to transport the
laptop computer, as opposed to a portable computer plus the
projector display panel.

While use of the laptop display 1s perhaps more conve-
nient than a projector display panel, the detachable laptop
display has a similar problem 1n that i1t does not entirely
cover the projector light surface, leaving the unwanted
bright spots on the projection screen which can spoil a
presentation. Another drawback 1s that the display 1s placed
directly atop the projector light surface. During the
presentation, the covered area becomes increasingly hotter
and may cause damage to both the laptop display and the
projector.

SUMMARY OF THE INVENTION

This invention concerns a display adapter which adapts a
display, such as a laptop LCD, to provide a computerized
projector display panel. The display 1s physically and elec-
trically connected to the adapter. The display adapter has a
parallel cable and electronic interfacing circuitry to interface
the display with a computer.

The adapter has an enclosure with a central body and two
extendible sleeves slidably mounted to the body. The sleeves
move between an expanded position and a collapsed posi-
tion. In the expanded position, the sleeves project outward
from the body in opposing directions. In the collapsed
position, the sleeves are slid inward relative to the body
toward each other to an abutting relationship.

The enclosure also has two support arms movably
mounted to the first and second sleeves, respectively. The
support arms move between an opened position and a closed
position. In one implementation, the arms are pivotally
mounted to outer ends of the sleeves to swing between the
opened and closed positions.

During use, the adapter 1s arranged with the sleeves 1n
their expanded position and the arms 1n their opened posi-
tion. The display 1s physically and electronically coupled to
the adapter. The display 1s supported horizontally by the
support arms a safe distance above the projector light
surface to prevent overheating. The extended sleeves cover
one entire side of the projector light surface and the display
covers the remaining surface arcas. In this manner, the
combined assembly blocks are light arcas, thereby prevent-
ing projection of unwanted bright spots on a projection
screen.

The adapter body has a recess sized to hold a remote
control handset, such as an IR device. When the sleeves are
in the expanded position, the recess 1s exposed to permit
removal and replacement of the IR device. An IR port 1s
formed 1n the body and exposed when the sleeves are
extended to receive IR signals from the IR device. During
transportation, the sleeves cover and protect the IR device.
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A view aperture 1s formed 1n one or both of the sleeves to
permit a view of the recess so that a user can visually
coniirm the presence or absence of the IR device.

The display adapter thus integrates 1into one device all of
the components used 1n conjunction with a portable com-
puter to conduct a computerized overhead projector presen-
tation.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an 1sometric view of a display adapter for an
overhead projector. FIG. 1 shows the display adapter 1n a
collapsed position.

FIG. 2 1s an 1sometric view showing the display adapter
in an expanded position.

FIG. 3 1s an 1sometric, exploded view of the display
adapter.

FIG. 4 1s an 1sometric view of the display adapter being
used with a laptop computer to form a computerized pre-
sentation display unit.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

FIGS. 1 and 2 show a display adapter 20 which adapts a
display for use with an overhead projector. The adapter 20
physically supports the display above the projector light
surface and electronically interfaces the display with a
separate computing unit.

The display adapter 20 has an enclosure 22 with a central
body 24 and two extendible sleeves 26, 28 slidably mounted
to the body 24. The sleeves 26, 28 move between a collapsed
position shown 1n FIG. 1 and an expanded position shown
in FIG. 2. In the collapsed position, the sleeves are slid
inward relative to the body 24 to an abutting relationship to
cover at least part, and preferably all, of the body 24. In the
expanded position, the sleeves 26, 28 are extended outward
from the body 24 1n opposing directions along a central,
clongated axis 30 to expose the body 24.

The enclosure 22 has a first support arm 32 movably
mounted to the first sleeve 26 and a second support arm 34
movably mounted to the second sleeve 28. The arms 32, 34
move between a closed position and an open position. In the
illustrated 1mplementation, the support arms 32, 34 are
pivotally mounted to outer ends of the first and second
sleeves 26, 28 to pivot about pivot axes 36, 38, respectively.
The pivot axes 36, 38 arc transverse, and preferably
perpendicular, to the central elongated axis 30. In this
manner, the support arms 32, 34 alternately fold together
against the sleeves in the closed position (FIG. 1) or unfold
outward through 90° angles to the opened position (FIG. 2).
Stops 40, 42 are formed on arms 32, 34, respectively, to
prevent over rotation past an approximately 90° angle. In the
opened position, the support arms 32, 34 are approximately
perpendicular to the axis 30.

It 1s noted that other constructions may be used to
moveably mount the arms to the sleeves. For instance, the
arms might be formed to slide or telescope from the ends of
the sleeves 1n a direction perpendicular to the central axis 30.
As another alternative, the arms can be detachably con-
nected to the sleeves 1in which the sleeves are detached and
stored 1n the enclosure 1n the closed position and attached to
extend perpendicularly from the sleeves i1n the opened
position. The arms might also be operably mounted to the
display.

The enclosure body 24 has a recess 50 formed 1n the upper
surface (FIG. 2). The recess 50 is sized to hold a remote
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control handset 52, such as a remote control IR (Infrared)
device, a remote control RF (radio frequency) device, or the
like. The recess 50 1s exposed when the sleeves 26, 28 are
in the expanded position (FIG. 2). This permits a presenter
to remove the IR handset 52 and use it for the presentation.
Afterward, the presenter returns the IR handset 52 to the
recess 50 and slides the sleeves 26, 28 back over the recess
and IR handset to the collapsed position (FIG. 1). In this
manner, the IR handset 52 1s protected within the enclosure
22 during transportation. A view opening 34 1s formed 1n at
least one sleeve to provide a view of the recess 50. This
allows the user to visually verity that the IR device 52 1s
sately housed within the enclosure 22 when the first and
second sleeves are 1n the collapsed position. In the 1llustrated
implementation, the view opening 1s formed partly 1n both
sleeves, which together form an approximately annular view
hole; but, other aperture constructions are possible.

The adapter enclosure 22 has two mounting apertures 56
and 58 which physically receive the mounting posts on the
display. The posts are inserted into the apertures 56 and 58
when the display 1s supported by the adapter, as 1s 1llustrated
in FIG. 4. The enclosure 22 also has an electrical connector
60 to connect to a compatible connector on the display. In
the 1llustrated implementation, the connector 60 i1s posi-
tioned 1n the first sleeve 26 to accommodate a detachable

laptop display, as 1s described below 1n more detail with
reference to FIG. 4.

FIG. 3 shows the adapter 20 1in a disassembled condition.
The adapter 20 has a printed circuit board (PCB) 62 housed
within the body 24. The connector 60, PCB 62, and a parallel
conductor cable 64 provide electronic interfacing circuitry to
interface the display with a computing unit. In this particular
implementation, the PCB 62 supports a remote signal
receiving port to receive remotely transmitted signals (e.g.,
IR, REF, etc.) from the remote control handset 52. As one
example, the PCB 62 has an IR receiver port to receive IR
signals generated by the IR handset 52. An IR cap or lens 66,
which 1s formed of a material transparent to IR signals, 1s
assembled as part of the body 24. During the presentation,
the IR handset 52 transmits IR signals to the adapter 20,
which converts the IR signals to digital signals that are
passed over the conductor 64 to the computer.

A fan 68 may optionally be mounted within the body 24
to blow air out through an air grate 70 (FIG. 2) to circulate
air beside the adapter body and between the support arms 32,
34. This air circulation helps cool the display and projector
light surtace. However, the enclosure design may facilitate
sufficient circulation without a fan because the enclosure, 1n
the 1llustrated implementation, supports only three sides of
the display, leaving a fourth side open. Moreover, the
support arms maintain the display at a spaced distance from
the projector light surface. Accordingly, air circulation
through the opened fourth side and 1n the gap between the
display and projector light surface may be suflicient to
maintain a safe operating temperature. It 1s noted that if a fan
1s 1ncorporated 1nto the enclosure, the adapter may also be
equipped with a power cord to supply power to the fan, or
configured to receive power from the portable computer.

FIG. 4 shows the adapter 20 being used with a laptop
computer 80 to form a computerized projector display for an
overhead projector 100. The computer 80 has a CPU unit 82
and a detachable display 84, such as an LCD screen, which
can be detached from the CPU 82. The display 84 has a
detachable backlight cover 86 which 1s removed to convert
the monitor 1nto a projector panel. U.S. Pat. No. 5,041,965
to Chen describes a suitable laptop computer with detach-
able display. This patent 1s hereby incorporated by reference.
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To set up the adapter 20 for a presentation, the presenter
extends the sleeves 26, 28 to the expanded position and folds
out the support arms 32, 34 to the opened position. The
adapter 20 1s then placed over one entire side of the projector
light surface. Next, the display 84 1s detached from the
laptop CPU 82 and the back cover 86 i1s removed. The
display 84 has posts 88 and 90 which are inserted respec-
fively 1into mounting apertures 56 and 38 of the adapter 20
to physically mount the display onto the adapter. During this
physical engagement, the electrical connector 60 on the
adapter 20 mates with a compatible connector on the display
84 (not shown, but located beside the post 88) to provide an
clectronic coupling between the adapter 20 and the display
84. The display is then tilted 90° as indicated by arrow 92
to a horizontal orientation to rest on the support arms 32, 34.
The support arms support the display 84 a spaced distance
above a light surface 102 of the overhead projector 100 to
prevent overheating. Notice that the extended sleeves 26, 28
cover one entire side area of the projector light surface 102
adjacent to the display. Together, the adapter 20 and display
84 cover the entire projector light surface to prevent forma-
tion of peripheral bright spots on the projection screen.

The presenter couples the adapter cable 64 to the parallel
port of the laptop CPU 82. The presenter removes the IR
handset 52 from the recess 50 and uses 1t to control the
presentation. More speciiically, the presenter directs the IR
handset 52 toward the IR receiver port on the PCB 62
housed within body 24 behind IR lens 66. The IR receiver
converts the optical signals to digital signals, which are then
transmitted over cable 64 to the computer CPU 82. These
digital signals contain control information for managing the
presentation software executing on the computer.

Following a presentation, the presenter decouples the
cable 64 from the laptop CPU 82 and replaces the IR handset
52 1n the adapter recess 50. The presenter removes the
display 84 from the adapter and reattaches it to the computer
CPU 82. The presenter folds the support arms 32, 34 back
along side the adapter 20 to the closed position and slides the
sleeves 26, 28 back over the body 24 to the collapsed
position. The compact adapter 1s then ready for easy port-
ability with the laptop computer.

Although the example of FIG. 4 shows a laptop computer
with detachable display, the adapter can be used with other
types of displays. Additionally, other forms of computers
can be substituted for the laptop, such as notebook and
sub-notebook computers.

The adapter 1s advantageous because 1t incorporates all of
the functions and 1tems needed for a computerized overhead
projection presentation into a light weight and highly com-
pactible device which 1s easy to transport. For mobile
people, compact size 1s beneficial for travel convenience and
integration of components 1s beneficial from a standpoint of
remembering all of the items used in the presentation. The
display adapter can be used with a laptop computer, an 1tem
normally employed in computerized presentations. The
adapter integrates the physical support mechanism which
supports the laptop display a safe distance above the pro-
jector light surface (i.e., to prevent overheating) with the
electronics and IR components used to operate the comput-
erized presentation. Additionally, since the adapter does not
have 1ts own LCD screen, the adapter 1s comparatively less
expensive compared to traditional computerized projector
display panels.

In compliance with the statute, the invention has been
described 1n language more or less specific as to structural
and methodical features. It 1s to be understood, however, that
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the mvention 1s not limited to the specific features described,
since the means herein disclosed comprise preferred forms
of putting the invention into effect. The invention 1is,
therefore, claimed 1n any of 1ts forms or modifications within
the proper scope of the appended claims appropriately
iterpreted 1n accordance with the doctrine of equivalents.

What 1s claimed 1s:

1. A display adapter for adapting a display for use with an
overhead projector, comprising:

a body;

first and second extendible sleeves slidably mounted to
the body to move between an expanded position 1n
which the sleeves are extended outward from the body
in opposing directions and a collapsed position 1n
which the sleeves are slid inward relative to the body
toward each other; and

first and second support arms movably mounted to the
first and second sleeves, respectively, to move between
an open position 1n which the support arms are used to
support the display and a closed position.

2. A display adapter as recited 1n claim 1, wherein the first
and second support arms support the display a spaced
distance from a light surface of the overhead projector.

3. Adisplay adapter as recited in claim 1, wherein the first
and second support arms are pivotally mounted to the first
and second sleeves, respectively.

4. A display adapter as recited in claim 1, wherein:

the first and second sleeves are mounted to slide along a
first axis; and

the first and second support arms are pivotally mounted to
the first and second sleeves, respectively, about pivot
axes that are transverse to the first axis.

5. A display adapter as recited in claim 1, wherein the
body has a recess formed therein, the recess being sized to
hold a remote control handset.

6. A display adapter as recited 1n claim 1, wherein:

the body has a recess formed therein, the recess being
sized to hold a remote control handset; and

the first and second sleeves expose the recess in the
expanded position and cover at least part of the recess
in the collapsed position.

7. A display adapter as recited 1n claim 6, wherein at least
one of the sleeves has a view opening formed therein to
provide a view of the recess formed 1n the body when the
first and second sleeves are 1n the collapsed position.

8. A display adapter as recited in claim 1, further com-
prising:

an electrical connector to connect with a compatible

connector on the display; and

clectronic interfacing circuitry mounted within one of the
body, the first sleeve, or the second sleeve and coupled
to the connector to interface the display with a com-
puting umnit.

9. A display adapter as recited 1n claim 1, further com-
prising a remote signal receiver port formed 1n one of the
body, the first sleeve, or the second sleeve to receive
remotely transmitted signals generated by a remote control
device.

10. A display adapter as recited in claim 1, further
comprising a fan mounted within one of the body, the first
sleeve, or the second sleeve to circulate air about the adapter
for cooling the display.

11. A display adapter adapting a display for use with an
overhead projector, comprising:

a body;
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a recess formed 1n the body to hold a remote control
handset;

first and second extendible sleeves slidably mounted to
the body to move between an expanded position 1n
which the sleeves are extended outward from the body
in opposing directions to expose the recess and a
collapsed position in which the sleeves are slid inward
relative to the body toward each other to cover at least
part of the recess; and

first and second support arms movably mounted to the
first and second sleeves, respectively, to move between
an open position 1n which the support arms are used to
support the display and a closed position.

12. A display adapter as recited in claam 11, wherein:

the first and second sleeves are mounted to slide along a
first axis; and

the first and second support arms are pivotally mounted to
the first and second sleeves, respectively, about pivot
axes that are transverse to the first axis.

13. A display adapter as recited m claim 11, wherein at
least one of the sleeves has an opening formed therem to
provide a view of the recess when the first and second
sleeves are 1n the collapsed position.

14. A display adapter as recited in claim 11, further
comprising a remote control handset sized to rest within the
rECESS.

15. A display adapter as recited in claim 11, further
comprising an IR port formed in the body to receive IR
signals generated by a IR device, the IR port being exposed
when the sleeves are in the expanded position and at least
partially covered when the sleeves are 1n the collapsed
position.

16. A display adapter as recited in claim 11, further
comprising;:

an electrical connector to connect with a compatible

connector on the display; and

clectronic mterfacing circuitry mounted within the body
and coupled to the connector to interface the display
with a computing unit.
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17. A display adapter as recited in claim 11, further
comprising a fan mounted within the body to circulate air
about the adapter for cooling the display.

18. A display adapter for adapting a display for use with
an overhead projector, comprising:

an enclosure having a body, first and second extendible
sleeves slidably mounted to the body to move between
an expanded position and a collapsed position, and first
and second support arms movably mounted to the first
and second sleeves, respectively, to move between an
opened position and a closed position;

an electrical connector mounted within the enclosure to
connect to a compatible connector on the display;

clectronic interfacing circuitry mounted within the enclo-
sure and coupled to the connector to interface the
display with a computing unit;

a remote control device removably housed by the enclo-
sure; and

a remote control receiver port formed 1n the enclosure to
receive remotely transmitted signals generated by the
remote control device.

19. A display adapter as recited i claim 18, wherein:

the body has a recess to hold the remote control device;
and

in the expanded position, the first and second sleeves
expose the recess to permit removal of the remote
control device from the body recess and replacement of
the remote control device mnto the body recess; and

in the collapsed position, the first and second sleeves
cover at least part of the remote control device when
housed within the body recess.

20. A display adapter as recited in claim 18, wherein:

the first and second sleeves are mounted to slide along a
first axis; and

the first and second support arms are pivotally mounted to
the first and second sleeves, respectively, about pivot
axes that are transverse to the first axis.
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